7The Wellcome Tropical Research Laboratories in Khartoum the public enabled the establishment of a Gordon Memorial Fund as well as the erection of a magnificent brown-brick "college" building with Gothic features. However, the educational system in the Sudan was in its infancy, and primary education and basic industrial training were the first priority. Thus Currie suggested that, once the basic educational institutions had been housed, the unoccupied rooms in the Gordon College could be utilized for auxiliary institutions, including a small analytical laboratory, which, because of lack of funds, he hesitantly suggested "more in a spirit of expectation than as a practical proposal".2
After seeing these plans, Wellcome immediately offered to donate bacteriological and analytical laboratories to be part of the Gordon Memorial College provided that the authorities contributed to their upkeep. The condition of having to pay for the maintenance of the laboratories delayed acceptance of this generous offer until Lord Cromer, the British High Commissioner in Egypt, and the Financial Advisor of Egypt had both been consulted. Wingate was advised that Wellcome's gift amounted to about £15,000, and that the annual cost of running the laboratories was estimated at E£800 of which E£400 could be paid by the Gordon Memorial Fund and E£400 by the government (E£1 = one Egyptian Pound = £1-0-6d). Having secured approval of the authorities in Egypt, Wingate asked Wellcome to submit an official offer of his gift, to which Wellcome responded thus:
Sir, I beg to offer for the acceptance of the Gordon Memorial College, Khartoum, a complete equipment for Chemical and Bacteriological Laboratories for Analytical and Research Work. The Laboratories would be designed: -To promote technical education. - To undertake the testing and assaying of agricultural, mineral and other substances of practical interest in the industrial development of the Sudan.
-To carry out such tests in connection with waters, food stuffs and sanitary matters as may be found desirable.
-To aid in criminal investigation in poisoning cases (which are so frequent in Sudan) by detecting and experimental determination of toxic agents, particularly those obscure potent substances employed by the natives.
-To study bacteriologically and physiologically tropical disorders especially the infective diseases of both man and beast peculiar to the Sudan, and to render assistance to the officers of health and the clinics of civil and military hospitals.
In order that the work of the laboratories may be thorough and efficient it is very desirable that the director shall be skilled and resourceful and be prepared to direct and carry out with zeal and energy all branches of work for which the laboratories are equipped, and a man who is willing to devote his life to the work of the Institution.
It is anticipated that the work of the laboratories will prove beneficial to both the European and native population. It is my desire that the laboratories be made as far as practicable self-supporting, by the charging of such reasonable fees as will aid in covering the cost of maintaining them. The only condition that I stipulate in making this offer is that the authorities are to maintain the laboratories and appoint and maintain an efficient Director and Staff for conducting the work.
In the event of your doing me the honour of accepting my offer I propose that the equipment shall be delivered either at Alexandria or Port Said, as you may prefer.3 In 1905 Wellcome was elected member of the Governing Body of the Gordon Memorial College, a position which he held for the rest of his life. Yet, Wellcome's interest in the Sudan was not limited to establishing a scientific base for its future development: he was equally fascinated by exploring the past of this land and its people. This led him to establish an extensive archaeological excavation project in Jebel Moya in central Sudan that continued from 1910 until after his death. It was primarily a philanthropic activity, providing employment and social development for the inhabitants of the area.
Thus Wellcome's association with the Sudan had many facets. In the present paper I intend to cover Wellcome's Tropical Research Laboratories in Khartoum as a milestone in the development of the Sudan and tropical medicine. The story of these laboratories is closely interwoven with the lives of its three successive directors: Andrew Balfour, Albert Chalmers, and Robert Archibald. Each one represents a generation in tropical medicine and a distinct phase through which the laboratories have passed. Thus obtainable.4 As this quotation shows, Currie shared Wellcome's conviction that the success of the laboratories would depend to a large extent on its director. The man chosen happened to be a young Scotsman, Dr Andrew Balfour.
Andrew Balfour was a native of Edinburgh, born on 21 March 1873, the son of Dr T A G Balfour, a well-known practitioner in that city. At an early age Balfour established a reputation as a man of many talents. During his student days he was a six-foot, fourteenstone boxer and rugby player who appeared for Scotland against England on many occasions. He was also a novelist. His first novel By stroke of sword, published in 1897, was a story of romance and adventure on the high seas and in Spanish America, and The golden kingdom (1903) was based on his scientific knowledge of sleeping sickness. After graduating MB, CM at Edinburgh in 1894, he joined his father's medical practice, but soon realized that he had more inclination for public health than for clinical practice. Thus he entered Cambridge University in 1885 and obtained the Diploma in Public Health in 1887, followed by an MD for which he was awarded a gold medal for outstanding research work. Then he obtained a BSc in public health from Edinburgh. Balfour Balfour soon received his invitation of "cordial support" to which he responded with an enthusiasm which initiated one of the most effective mosquito control programmes of the period. A small mosquito brigade was formed on the lines suggested by Ross consisting of Newlove and two Sudanese workers. Every morning the brigade visited and examined systematically all water collections in the town, beginning on the river front, and working day by day till the whole town was covered. In the afternoon the men again went on their rounds, the water collections were reinspected and any found to be infected were thoroughly oiled. Gradually the number of workers was increased, and by 1909 there were seven Sudanese inspectors controlled by two British sanitary inspectors, one of them responsible for Khartoum, the other for Khartoum North, while the steamers and boats were looked after by a special Sudanese inspector. The town of Omdurman was never included by Balfour in these activities, perhaps because funds for mosquito control were meagre: less than £100 per year. Regulations to control the breeding of mosquitoes were formulated and strictly implemented in houses and on steamers as well as in agricultural schemes. These measures proved their effectiveness for, by 1905, people in Khartoum were able, for the first time, to sleep without bed nets.9 In his Fourth report Balfour related an anecdote to show how well the control programme worked:
One morning a female Stegomyia had the impertinence to bite me on the hand in my office at the Gordon College. Next day the insult was repeated. I was much surprised, for we are far from the dockyard, which is, as a rule, the only place where these mosquitoes are now to be found, and there only very occasionally.
Sending at once for an Inspector, I asked him to make a careful search in the grounds of the building. He did so and he reported that he found nothing. He then expressed a wish to inspect the laboratories. I said "By all means, but you'll find nothing there." I followed him into our bacteriological room, and, with unerring instinct, he made for a "burma" or red earthenware vessel upon a stand. "Oh," I remarked, "you need not trouble to look there, it's always empty." "Not of mosquitoes, doctor," was his reply, and then gentlemen, the murder was out. There were soda-water bottles lying in water to keep them cool in that "burma," and the water had not been changed for days, and was swarming with a lively brood of Stegomyia "wrigglers" and nymphs, while new-born "imagines" were clinging to its sides prior to their first flight upon the blood quest. The culprit was a clerk, who, against orders, had adopted this method of storing his drinks, and had taken no precaution against mosquito invasion. I fined him, but I had also to fine myself, for I was primarily responsible, and I Although Balfour in the main used his "mounted force" for ground operations, under certain circumstances he resorted to the Floating Laboratory (described below) as a naval unit:
A certain company took up the question of converting the "Sudd", that matted growth of papyrus, vossia grass, reeds and bushes, into fuel, and sent a steamer, an old ferry-boat, South to experiment.
One morning our inspector at Khartoum North rang me up in alarm and well nigh despair. The ferryboat had returned full of "Sudd" and full also of mosquitoes, which were flying ashore in a black cloud, seeking whom they might devour. Prompt action was necessary. The inspector was ordered to engage special men on the spot, take the laboratory steamer, and tow the offending craft down the Nile to the lonely and sandy Tuti Island where the cargo was discharged and the holds oiled. It was a cheerful task. The ferry-boat had no helm and she and the steamer went waltzing down stream, while the unfortunate experimenter tore his head in despair, and eventually invaded my sanctum to find out how he really stood, and to leam the enormity of his methods.13 It It is with some trepidation that one turns for review the pages of a report such as the Fourth Report of the Wellcome Tropical Research Laboratories. One feels almost unconsciously that the ground is delicate, and that allowances of some kind or another have to be made. In the first place, it cannot be ignored that Khartoum is not London and that the conditions of research are essentially different in the two places. At the same time, it must not be forgotten that almost all the greatest discoveries in tropical medicine have been done on the spot, so to speak, although it is true that many of them required the work of European authorities to interpret their intrinsic importance and their bearings on science and medicine in general. Partly on this latter account, it is, unfortunately, not an uncommon habit of these stay-at-home savants to belittle the efforts of their more enterprising, if in many cases, it must be admitted, less able scientific brethren.
Once the research base at Khartoum was established, a need was felt to reach out to the provinces. Travel by camel and mules was onerous and dangerous. It was difficult to perform scientific work in a dusty tent using unstable tables or boxes for benches. To overcome these problems, Balfour produced one of the most novel ideas of the WTRLK, a floating laboratory. After the Sudan Government provided a two-decked barge, Wellcome fitted the vessel with a complete laboratory, comprising two long benches, with water supply from a carbon filter, water taps and sinks and a set of equipment and glassware. At The great cost of production of these Reports, especially in their present voluminous dimensions, necessitates making a charge for them now and henceforth. The price fixed is as moderate as is consistent with the cost of publication, and any profit made will be devoted to a special fund towards the cost of future publications of the Laboratories.18
The Laboratories Come ofAge
The work of Balfour as MOH for Khartoum was very demanding. At times he had to wake up at 3 a.m. to check latrine bucket collectors, he had to visit the homes of patients with suspected communicable diseases, and to supervise all aspects of sanitation in a town under construction in the tropics. Moreover, he had to report on routine laboratory investigations and conduct research. Even By 1909, Balfour started to suffer severely from the strain of work and at the same time he began to feel that the laboratories had outgrown the budgetary allowances allotted them by the government. Although he had the sympathy of Wellcome and Wingate, it was apparent that the continued budget deficit did not allow the government to meet all Balfour's ambitious demands. He was trying to address these problems when he wrote to Wingate:
The routine work has very greatly increased[.] I felt there was no use striving to accomplish the impossible. As one example take the research on trypanosomiasis, which has had to be abandoned for the present & yet is of great importance especially in view of the news from the Bahr el-Ghazal.
As a matter of fact the research work tends to get more & more " scrappy", a fact I deplore but am powerless to remedy at present without curtailing the general usefulness of the laboratories & that would be a sad pity. It may be, one has not so much energy as of yore, I believe this is true, but one gets older & the Sudan is a trying place for scientific research. We have established a certain standard of work I should be very sorry depart from it. "During the preceding two years", says the recent Blue Book on the progress of Sanitary Measures in India, "the imperial grants for sanitation have aggregated 181 1/2 lakhs (£1,210,000) and for research work 15 lakhs (£100,000)." These grants were in addition to the very considerable sums expended by local governments, municipalities and district boards. India will reap her reward, and it will be a rich one, for, after much tribulation, it has at last been recognized that both sanitary progress and clinical work are dependent upon organized research, and, once this great truth is realized, half the battle is won. In some respects it may fairly be claimed that the Sudan, thanks largely to the generosity of Mr The laboratory was gradually transformed into an institute for tropical medicine in the strict sense, leaving for a while the integrated multi-disciplinary research policy. Reginald Massey had been appointed by Balfour as "Economic Botanist" to study poisonous plants and problems of Acacia and cotton, and to work on a botanical garden. These were not 23 Yet every cloud has a silver lining. In medical research, as a result of the war, there was a better appreciation of the significance of work on communicable diseases and sanitation. In his third edition of the Manual oftropical medicine, which appeared in 1919, Chalmers alluded to this:
... still there is a great field for research, and one of the direct blessings of the recent war will be the stirring up of Governments to provide funds for this work, which should never be left, as it used to be, entirely or almost entirely to individual generosity.34
Research Work Under Chalmers
In spite of all the difficulties, the Bacteriological Section under Chalmers produced 71 publications by December 1917. Chalmers' own research concentrated on the taxonomy and pathogenicity of bacteria and fungi but he also worked on miscellaneous dermatological disorders and on sleeping sickness. His papers reflect a wide range of knowledge and deep understanding of the topics he was covering. This plan did not materialize, but Chalmers seems to have been persuaded to defer pressing for publication of the reports till the war came to an end, as he indicated in his annual report (which he insisted on calling an interim report) for 1915: "The question of the publication of a full report has been shelved sine die because of the war, and we are attempting to make known our work by means of bulletins and reprints".39 Yet again he renewed his demand for publication of reports in his annual report for 1916:
The question of a full report on the lines of the four published by Lt.-Colonel Andrew Balfour, C.M.G., R.A.M.C., is becoming more pressing as we have received inquiries with regard to this matter from the Medical Officers attached to one of His Majesty's Expeditionary Forces, and there seems to be no doubt that the knowledge acquired by the Laboratory during the last five years would be rendered much more accessible if collected in two or three volumes rather than, as at present, 37 Chalmers, GMCK, Report scattered through medical, chemical and entomological literature. It is earnestly hoped that some arrangement will be made so that a report can be published as quickly as possible when the war is over, as the laboratory is characterized by being one of the few in His Majesty's dominions which since the war began has not been supplied with the facilities for publishing a single report. 40 Again, the problem was touched on in the report for 1917: "The question of a full report, as indicated in last year's interim report, is being made the subject of a special communication, and will be considered again in the interim report for 1918". In the report for 1918, Chalmers almost said that he had waited long enough:
The question of a full report will be urgently brought forward during 1919, as by 1920 no such report will have appeared for upwards of nine years, owing to lack of funds but not lack of material. While the war was in existence, no such report could be produced. Now that it is evident that the European war will finish some time in the present year, it is obvious that, failing some good reason, the extraordinary amount of material gathered together by the Bacteriological and Entomological staff should be utilised to produce two or three volumes, one containing the enquiries into the diseases of the Sudan, the second into Entomological problems, while a third might contain Botanical and Chemical reports. As usual, during 1918, the Laboratories continued to be in touch with British, Allied and Neutral Institutions throughout the world, but recently a number of enquiries have been made as to the date when a report may be expected from these Laboratories.41
In the middle of February 1920, Chalmers submitted his resignation to the Sudan Government and set out with his wife on a well-earned leave to be spent on a round-theworld journey but he fell ill in India. He died of acute infective jaundice in the General Hospital at Calcutta on 5 April 1920.
The Chalmers Medal
In the early years of this century, life in the Sudan was particularly hard for the wives of British officials. There were few British women in a society centred on club life. Most were led to accept this hardship by an awareness that "one was part of a world-wide British Empire and in some way privileged to be part of it".42 Chalmers' wife had, in addition, an awareness that she was a partner in her husband's strenuous effort to make lasting contributions to medicine and science. For this reason she was particularly keen to see his efforts recognized. A short time after Chalmers' death, a favourable review of the third edition of the Manual of tropical medicine co-authored by Castellani and Chalmers was published in the Journal of Parasitology.43 Balfour sent a copy to Alice Chalmers.
She replied expressing her satisfaction with the review, but saying that she was very upset that her husband was not given due credit:
Why the Reviewer should describe my husband as "the junior author", I fail to understand. In age he was senior by 4 To ensure that her husband received proper recognition, she wrote to members of the Royal Society of Tropical Medicine and to Sir James Cantlie, President of the Society, to make sure that an appropriate obituary of her husband was written. She was particularly anxious that his work in the Sudan should be made known. In a letter to Balfour she wrote:
As regards our 10 years in Ceylon, there has been a very well-written & accurate account in the journal of the Ceylon Branch of the B.M.A. This might almost be embodied in toto & would save Sir James the trouble of considering the history of those 10 years. With regard to our 7 years in the Sudan, it seems to me that, owing to the disagreement between Mr Wellcome & the Sudan Govemment, there is going to be absolutely no record at all of my husband's 7 years of strenuous work, & the work he encouraged others to do with him at the Laboratories in Khartoum. It is of course impossible for Sir James to ascertain details of these 7 years, and I thought it might be a good idea if Major Archibald were asked to write a short account for Sir James to use. And also, I thought there might be a complete list, at the end of the publication, of the numerous original papers which my husband either wrote entirely himself, or encouraged his helpers to write with him, during those 7 years. This would make a useful list for reference. Otherwise it seems to me his original work of the last 7 years will be lost in oblivion.... 45 She also donated his library to the Royal Society of Medicine. The British Medical Journal described it as probably the finest collection of books on tropical medicine to be found anywhere. In addition, Mrs Chalmers donated £500 to pay for shelving and furnishing a room to house it, and it was called 'The Chalmers Library". Unfortunately these books were distributed among other collections afterwards. Perhaps the most effective method by which Alice Chalmers perpetuated the memory of her husband was by donating £500 to the Royal Society of Tropical Medicine and Hygiene to create a Figure 1 as to British officials, who held him in great respect. Early in his career he travelled extensively in the Sudan, learnt Arabic, acquired insight into the Sudanese people and developed a strong attachment to their country. In a letter to Chalmers written from the Dardanelles he stated: "My heart is in that country and I feel my work is too".50 This explains his motivation to spend a lifetime in devoted service that left a lasting impact on the country and on tropical medicine.
In 1920 Robert Archibald succeeded Chalmers as director of the WTRLK. By this time, the laboratories were already in the forefront of tropical disease research at the international level. In the Sudan the laboratories assumed a leading role in the post-war economic development. Archibald's directorship was characterized by immense activity, rapid expansion of the laboratory services to cover the whole country, and close collaboration with other government departments in research. His work was recognized by a knighthood conferred on him in 1934; he was the only doctor to receive the accolade while still in the Sudan service.
Expansion: Reaching for the Provinces and Decentralization After the First World War the WTRLK underwent a huge expansion to meet increasing demands of the health services and agricultural projects. Once the vacancies caused by the war were filled, new posts were created, so that in 1920 the laboratories were employing 16 British staff out of a total of 31 in the entire Education Department. Laboratory assistants were recruited from graduates of the Gordon College High School.
There was a steady increase in the volume of routine pathology tests handled by the Bacteriology Section because of the development of the peripheral health care system. Unlike his predecessors who saw involvement in routine tests as a diversion from research, Archibald advocated applied research based on these routine tests. He was delighted by the ever-increasing load of such work, especially of specimens sent from outstations. In this way he built up strong collaboration with medical officers. In his annual report for 1921, he wrote:
It might well be said that the time occupied by routine examinations interferes greatly with research. This may be so, but at the same time it should be realized that routine work begets research. Past experience has shown that medical officers are not slow in sending material for research in return for routine examinations satisfactorily carried out.... During the past twelve months a closer cooperation has been maintained with the medical officers of the Civil Hospitals than has existed in the previous years, such collaboration bids fair to be beneficial not only to both parties concerned, but to the cause of science generally.5'
In 1928 the Bacteriological Section was moved to the Stack Memorial Laboratories, which were opened near Khartoum Civil Hospital and the Kitchener School of Medicine. The new buildings allowed greater expansion in the bacteriology services and easy access to hospital patients. A small pathology laboratory was also opened in Omdurman to serve the Omdurman hospital. Early in his directorship, Archibald proposed a long-term policy of decentralization of laboratory services by building regional laboratories in the Sudanese provinces which would carry out medical, entomological and chemical investigations. Before funds were available to erect such laboratories, he encouraged, as a short-term measure, visits to outstations by members of the staff to acquire knowledge of field conditions. These visits brought the laboratories closer to other government departments and oriented their research towards the local problems seen there. Archibald himself visited every province in the Sudan. He studied meningitis and kala-azar in the East, sleeping sickness in the south, bilharzia and tsetse flies in the Nuba Mountains in the west and bilharzia in Dongola Province in the north. He 
Contributions of the WTRLK to Tropical Medicine
The world-wide publicity given to the WTRLK and the widely publicized and magnificent laboratory reports helped dispel the impression that the "dark continent" was not habitable and that its diseases were not preventable. Great interest was created in tropical medicine, and many novel ideas in tropical medicine could be traced to the WTRLK. One such innovation was the floating laboratory. Balfour Champions of the WTRLK The question that must be asked is: how much did Henry Wellcome really give and how much did he benefit from the WTRLK? M Coray sees in such a question a failure to appreciate Christianity and Duty as moral values that shaped the personality of British individuals who served in the Sudan during the colonial period, which he attributes to our "ruthless search to uncover the more mercenary motives which shape present-day society".70
Yet, the humanitarian motives of businessmen and industrialists have always been questioned. This is particularly so in the pharmaceutical industry because it profits from disease and suffering, the things it is supposed to be fighting against.7' In its fight against disease, it also makes huge profits from patented vaccines. It goes without saying that without the munificence of Henry Wellcome the WTRLK would not have existed. That is not to say that Wellcome did not benefit from these laboratories. The publicity for himself and his fm was a good bargain for the £15,000 he donated to establish them, and the general impression achieved was that he was actually paying the running costs as well, whereas in fact the financial burden of the laboratories was a constant headache for the successive WTRLK directors. Even publication of the laboratory reports, paid for initially by Wellcome, was later left to the Sudan Government, which failed to produce the required sums. This led to the frustration and finally the resignation of Chalmers. Those in charge of the finances in the Sudan went to great lengths to keep the laboratories running against the odds. The budget was a heavy burden on the Department of Education. The floating laboratory, which is called the 'Wellcome Floating Laboratories' in Wellcome's will, was in fact acquired as a barge from the Sudan Government which, thanks to Currie and Balfour, also provided it with a launch. Wellcome supplied its fittings and laboratory equipment. The reiteration of these facts is not meant to belittle Wellcome's contribution but rather to set on record that there were other champions in the story of the WTRLK. The initiative, commitment and contribution of scientists and administrators in the Sudan Government were very instrumental in the success of the 69 
